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FIELD OF THE iNVeNTION 

This Invention relates to a diving apparatus. More partlcutariy, this Invention relates 
to a diving apparatus that Is partlculaiiy suited to recreational dIvTng and the leisure 
Industty. l-lowever, Applicant submits that the diving apparatus Is not limited to 
such use and Incorporates features that are useful In the commerdal diving 
Industry as well. 



BACKGROUND TO THE INVEIMTION 

The leisure diving industry has experienced substantial growth. The apparatus used 
In tliat Industiy are spedfically designed so that divers do not need to undergo 
certification before being able to dive. 



In particular, such apparatus usually include a one-piece moulding that rests on a 
diver's shoulders. The principle behind these apparatus is that they trap air in a 
breathing zone about a diver's head. Air Is then pumped Into this zone from the 
20 surface to permit a diver to breathe. This Is an andent concept and has been used 
fbr many years to supply breathable air to a diver. 

The breathing zone defined by these apparatus Is relatively large and therefore 
generates a substantial buoyant force. It follows that the apparatus must be of 
sufficient weight to ensure that the apparatus remains on a diver's shoulders. This 
has resulted in presently used apparatus weighing as much as 35 Kg. This weight is 
exerted on the diver's shoulders. It will be appreciated that a combtnation of the 
diver and such an apparatus has a high centre of gravity. 

30 These characteristics have led to a number of disadvantages. 

The primary disadvantage Is that of safety. The high centre of gravity results in a 
situation where a diver can easily tip over If he or she loses their balance. This can 
result in the air in the breathing zone being replaced by water, adding even more 
weight to the apparatus. This extra weight can quickly drag a diver over, resulting 
In drowning and Injury. This tipping over can also occur if the hooker line becomes 
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snagged on an underwater object. It follows that a diver must always be sure to 
remain erect This Is Inoonvenrent and limits the manoeiivrability of the dfver. 

A further problem associated with the weight of the apparatus Is that it Is not 
possible for a diver to get to the surface in case of an emergenc/. This Is one of the 
reasons why such apparatus have not achieved accreditation with the various dive 
organizations. 

The weight of the apparatus often makes It difficult for less robust divers to walk 
10 about safely. It follows that they often require a stationary bar to grasp In order to 
stabilize themselves. 

As a result of the weight of the apparatus, it is extremely difficult to manipulate 
them out of water. In order to place one of them on the shoulders of a diver, it Is 
often necessary to lower the apparatus on to the shoulders using a block and pulley 
system with a rope or cable attached to the apparatus. If an Instructor's hands are 
wet, the rope or cable could slip, resulting in Injury to the diver. 

Another disadvantage is that associated with the volume of the breathing zone. The 
20 volume is such that It is not feasible to provide the apparatus with an independent 
back up air supply. Such an air supply would require a tank that would be too big to 
form part of the apparatus. Thus, the apparatus is not supplied with a back up 
system. This is another reason why the apparatus have not achieved accreditation 
with the various dive organlzatfons. 

The apparatus do not Include a regulator and a constant flow of air Is supplied to 
the breathing volume. It follows that exhaust air mixes with fresh air and both 
often escape. As is known in the industry, it is relatively expensive to pump air to 
such an apparatus. It follows that such wastage is undesirable. This Is exacerbated 
30 by the fact that the apparatus requires a high volume output compressor In order to 
accommodate different depths. 

Commerdai-type diving rigs are not considered for the leisure and recreational 
market. The primary reason for this Is comfort and the fact that such rigs are not 
photo-friendly. These rigs fasten rather tightly ak>out a diver's neck. This can lead 
to substantial discomfort. These rigs include a l^oe piece which engages a diver's 
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mouth and nose. This renders the dtver unrecognisable and so reduces the 
opportunity for photography. 

A problem associated with masks that trap a breathing space about a diver's face is 
that it becomes difficult to equalize, which Is a procedure achieved by pinching the 
nostrils closed and ^poppirtg" the eardrums. Clearly, with the recreational apparatus 
described above, thfs Is not a disadvantage^ sfnce the diver can simply manoeuvre 
his or her hand Into the helmet to pinch the nostrils dosed. With presently available 
commercial rigs, the dh^er must allow water to enter the mask with his or her hand 
10 and then expel the water. It will be appreciated that this could be too traumatic or 
difficult for recreational divers who would generally use tjfie recreation apparatus 
descril>ed above. 

Applicant has identified the need for a diving apparatus that can address the 
disadvantages associated with the presently used recreational rig, while providing 
an easy means for equalization. 

SUI^MARY OF THE INVENTION 

According to a first aspect of the Invention, there Is provided a dhflng apparatus 
20 which Includes 

a support structure that Is engageable with a diver's head; . 

a lens that Is mounted on the support structure, the support structure and 
the lens defining a breathing space from which the diver can be supplied with air; 

a sealing arrangement that is positioned on the support structure sealingly 
to engage the diver's face so that the breathing space is substantially airtight; 

an equalization assembly that is mounted on the support structure, the 
equalization assembly Including an access means to permit the diver to gain access 
to his or her nose so that the diver can carry out an equalization procedure; and 

a gas supply arrangement that is in fluid communication with the breathing 
30 space to supply the breathing space with gas. 

The access means may Include a nose-engaging member that is dlspiaceable with 
respect to the support structure between an Inoperative position In which the nose- 
engaging member is free of a diver's nose and an operative position in which the 
nose-engaging member can be used to block the diver's nostrils so that the diver 
can perform an equalization procedure. 
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The equalization assembly may lndude 9 pocket^shaped, flexible membrane that 
has an open end that is fast with the support fitructure at the equalization opening 
and a dosed end that define the nose-engaging membar, the membrane being 
dimensioned to accommodate the Ingress of at least a diver's thumb and forefinger 
into the breathing space. 

The equalization assembly may include a base structure that Is sealingly 
engageable with an edge portion of the support structure defining the equalization 
opening and an extendible portion interposed between the nose-engaging member 
10 and the base structure, the extendible portion defining a volume in which at least 
two digits of the diver can be received so that the extendible portion can be urged 
toward the diver's nose Into the operative position and retracted from the diver's 
' nose Into the inoperative position. 

The nose-engaging member may Indude a pair of sockets. Each soctet-may be 
shaped to receive a digit, with the sockets being spaced so that the diver's nose 
can be received between the sockets when the nose-engaging member Is displaced 
into the operative position. A nosepleoe may be mounted on the sockets, the 
nosepiece being shaped so that, as the nose-engaging member Is urged Into 
20 contact with the diver's nose, the nosepiece serves to block the diver's nostrils. 

In a further embodiment, a closure assembly may be mounted on the base member 
' to dose an equalization opening defined In the support structure. The dosure 
assembly may be displaceabie between an open and a closed condition so that 
when a diver urges his or her hand against the closure assembly, the closure 
assembly Is displaced Into Its open condition to permit ingress of at least the diver's 
thumb and forefinger. The closure assembly may fndude a fastener that Is operable 
to retain the closure assembly in its dosed condition. 

30 The diving apparatus may include a regulator that Is mounted on the support 
structure to be in fluid communication with the breathing space. 

The diving apparatus may include a connecting valve assembly, the connecting 
valve assembly having an Inlet and an outlet, a primary air source being 
connectable to the Inlet. A primary Inlet of a safety valve assembly may be 
connected to the outlet of the connecting valve assembly. The safety valve 
assembly may also have a secondary Inlet and a primary outlet, the primary outlet 
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being connected to the regulator. A baek-up/ self-contained air supply havrng an 
outlet valve assembly may be connected to the secondary Inlet of the safety valve 
assembly. A control means may be arranged on the safety valve assembly to 
permit the safety valve assembly to direct air flow from the back up air supply 
instead of the primary air source, when necessary. 

The connecting valve assembly may be configured so that the primary air source 
can be In the form of a hooker pipe that Is connectable to the Inlet of the 
connecting valve assembly. 

10 

The safety valve assembly may be In the form of a manually operable on/off valve 
assembly having a lever or the like and configured so that operation of the lever 
can simultaneously shut off the primary Inlet and open the secondary Inlet and vice 
versa. Instead, the safaty valve assembly may be In the form of a shuttle valve 
assembly, as described In Applicant's international Application no. PCT/jpoi/07362 
filed on 27 August 2001. As set out in that application, the shuttle valve assembly 
may be configured so that, when the pressure of air supplied by the hooker pipe 
drops below a predetermined amount, the shuttle valve assembly operates to shut 
off the primary Inlet and open the secondary inlet. Conversely, when ttie pressure 
20 of the air supplied by the hooker pipe remains above that predetermined amount, 
the shuttle valve Is kept in a condition in which the primary inlet is open and the 
secondary inlet Is closed. 

The diving apparatus may include a shoulder harness. The support structure may 
be connected to the shoulder harness with a flexible collar member that Is 
interposed between the shoulder harness and the helmet The back up air supply 
may be In the form of a breathing tank that Is mounted on the shoulder harness. 

The flexible collar member may Include an Inflatable bladder. An Inflating 
30 mechanism may be mounted on the inflatable bladder to permit a diver to Inflate 
the bladder and thus adjust a fit of the collar member. The safety valve assembly 
may Include a secondary outlet that is connected to the inflating mechanism with a 
suitable conduit so that air from said air source can be used to inflate the bladder. 
The inflatable bladder may incorporate a dump valve to permit the air in the 
inflatable bladder to be expelled • 
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Tha shoulder harness may Indude a rigid, lightweight support member that Is 
moulded to fit over a diver's shoulders. The breathing tank may be mounted on the 
support member. The breathing tank may be of the type that Is significantly smaller 
than a standard SCUBA tank* In particulari the form of breathing tank envisaged by 
the Applicant may be in the region of 30 to 40 centimetres long with a diameter of 
between 5 and 10 centimetres. It wlli be appreciated that the outlet valve assembly 
of the breathing tank may be In the form of a regulator. 

The safety valve assembly may also be mounted on the support member so that 
10 both the breathing tank and the sal^ty vaive assembly are conveniently accessible. 

The diving apparatus may indude a hood and a fastening structure that is 
positioned over the hood. The hood may be similar to a standard hood of a wet 
suit. It follows that the hood may be of neoprene. The fastening structure may be 
engageable with the support structure. A portion of the support structure may carry 
the sealing arrangement so that, in use, the sealing arrangement is interposed 
between the diver's face and said portion of the support structure. The fastening 
structure may be adjustable so that the suppiort structure can be moved towards 
and away from the diver's ftioe. 

20 

The support structure may include a base member to which the collar member Is 
attached. An adjustable cover assembly may be mounted on the base member. The 
cover assembly may be acijustable between an operative position In which It covers 
the fastening structure and an inoperative position in which It allows access to the 
fastening structure. 

The regulator may be mounted on the base member to be In fluid communication 
with the breathing space. 

30 The equalization opening may be defined in the base member. The base structure 
of the equalization assembly may be detachably mounted on the base member so 
. that the equalization assembly can be detached from the base member to provide 
access to the breathing space, via the equalization opening. 

The base structure may be plvotalty mounted on the base member to be pivotal 
between an open position In which the equalization assembly is detached from the 



wo 2004/026680 PCT/AU2003/001228 



-7- 

base member and a closed position in which the base structure Is sealfngly engaged 
with the base member to close the equaiizatlon opening. 

A quldc release dipping assembly may be arranged on the base structure and the 
base member, to permit the base structure to be clipped on to or off the base 
member. 

The lens may be dimensioned so that substantially all of the diver's face Is visible 
through the visor. The sealing arrangement nruiy be In the fbrm of a sealing 
10 member that Is positioned to engage a periphery of the diver's fsce. 

A pair of air valve assemblies may be positioned on the support stojctune to engage 
the diver's ears. The air valve assemblies may thus be configured to inhibit the 
build up of excessive trapped air pressure while the diver is underwater. 

The support structure may Incorporate an exhaust valve assembly. This valve 
assembly may be configured to permit water to be pushed out of the breathing air 
space without backflow. In order to achieve thISi the exhaust valve assembly may 
include a suitably oriented non-return valve. 

20 

The apparatus may include a quicic release mechanism that is engaged with the 
connecting valve assembly. The quidc release mechanism may be similar to that 
described in Applicant's Intematlonal Patent Application No. PCT/JPO 1/07363. Thus, 
the quick release mechanism may be configured so that a diver can release the 
hooker pipe from the connecting valve assembly quiqldy in the event of an 
emergency. The connecting valve assembly may Incorporate a closure member that 
Is operable to close the connecting valve assembly when the hooker pipe is 
released. 

30 Instead of the cover assembly, the support structure may Include a cover member 
of a flexible material. The cover member may be shaped to impart an aesthetic 
appearance to the cover member. In this embodiment, access openings may be 
defined in the cover member to permit the diver to gain access to the fastening 
structure. 

Instead of the shoulder harness, the apparatus may include a weighted dive Jacket 
that (s worn by the diver. In this case, the quick release meclianism, the safety 
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valve assembly and the back up air supply tank may be mounted on the dive 
Jacket. The helmet may be fast with the Jacket. 

In a further embodiment, the apparatus may Include a neck engaging arrangement 
that Is oonfigiired lo engage the diver's neck. The support structure may be f^st 
with the neck engaging arrangement. 

In the case where the apparatus Includes a shoulder harness, the apparatus may 
also Include what Is known as a dry suit. The shoulder harness and the helmet may 
10 be rast with the dry suit 

According to a second aspect of the Inventioni there Is provided an accessory for a 
diving apparatus having a support structure and a lens mounted on the support 
structure such that the lens and the support structure together define a breathing 
space, the support structure defining an equalization opening in communication 
with the breathing space for permitting a diver to equalize, the accessor/ including 
an access means that Is mounted on the support structure to dose the equalization 
opening, the access means being configured to permit the diver to gain access bo 
the breathing space to carry out the equalizadori procedure. 

20 

The access means may include a base structure that Is engageable with an edge 
portion of the helmet defining the equalizatlan opening and a nose-engaging 
member that is attached to the base structure to be displaceable away from the 
base structure Into an operative position In which the diver can shut his or her 
nostrils with the nose-^engaging member and towards the base stmcture into an 
Inoperative position In which the nose-engaging member is dear of the diver's 
nose. 

An extendible portion may be interposed between the base structure and the nose- 
30 engaging member to extend and retract as the nose-engaging member (s displaced 
into and out of its operative position respectively. 

A noseplece may be mounted on the nose-engaging member and may be shaped to 
bear against the diver's nostrils to block the nostrils when the nose^engaging 
member Is displaced Into its operative position. 
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The Invention is now described, by way of example, with reference to the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 

Rgure 1 shows a front view of a first embodiment of a diving apparatus, in 
accordance with the Invention. 

10 Figure 2 shows a rear view of the diving apparatus of figure 1. 

Figure 3 shows a front view of a second embodiment of a diving apparatus, in 
accordance with the invention. 

Figure 4 shows a rear view of the dMng apparatus of figure 3. 

Figure 5 shows a side view of the diving apparatus of figure 1. 

Rgure 6 shows a side view of the diving apparatus of figure 1, indicating two 
20 possible positions for a regulator. 

Rgure 7 shows another side view of the diving apparatus of figure 1. 

Figure 8 shows another side view of the diving apparatus of figure 1^ indicating a 
secondary emergency air jack. 

Figure g shows another side view of the diving apparatus of figure 1, Indicating a 
cover assembly and ^stening structure. 

30 Rgure 10 shows another side view of the diving apparatus of figure 1, indicating an 
air valve assembly for the ears. 

Rgure ii shows another side view of the diving apparatus of figure l, indicating an 
alternative mask assembly. 

Figure 12 shows a bade view of part of the diving apparatus of figure 1, Indicating a 
facial bullchead. 
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Rgure 13 shows a front view of part of the diving apparatus of figure 1, indicating a 
closure assembly for an equalization opening. 

Rgure 14 shows a front view of a component of the closure assembly. 
Figure 15 shows a side view of the component of figure 14. 
Figure 16 shows a front view of the closure assembly of figure 13. 

10 

Figure 17 shows a detailed view of part of the closure assembly of figure 13. 

PiQure la shows a side view of part of the diving apparatus of figure 1^ iliustratJng 
an alternative dosure assembly for the equalization opening, in an operative 
condition. 

Figure 19 shows a side view of the alternative closure assemblyj In an Inoperative 
condition » 

20 Figure 20 shows a side vipw of a third embodiment of a diving apparatus. In 
accordance with the invention. 

Figure 21 shows a cut away side view of the dh^ing apparatus of figure 20. 

Figure 22 shows a further cut away side view of the diving apparatus of figure 20. 

Rgure 23 shows still a flirther side view of the apparatus of figure 20. 

Rgure 24 shows a side view of a mask assembly of a fourth embodiment of a diving 
30 apparatus, in accordance with the invention. 

Rgure 25 shows a front view of a fifth embodiment of a dh^ing apparatus, in 
accordance with the invention. 

Figure 26 shows a side view of one example of a quick release mechanism and 
safety valve assembly of the fifth embodiment of the diving apparatus. 
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Figune 27 shows a front view of the example of figure 26. 

Rgure 28 shows a side view of another example of a quick, release mechanism and 
safety valve assembly of the fifth embodiment of the diving apparatus. 

Figure 29 shows a front view of the example of figure 28* 

Figure 30 shows the dive apparatus incorporating a zipper arrangement to facilitate 
easy removal of the helmet of the dive apparatus. 

10 

Rgure 31 shows a side view of a sixth embodiment of a diving apparatus, In 
accordance with the invention. 

Rgure 32 shows a plan view of part of the diving apparatus of figure 3i. 

Rgure 33 shows a detailed view of a structure of the part of figure 32. 

Rgure 34 shows a seventh embodiment of a diving apparatus. In accordance with 
the invention. 

20 

Rgure 35 shows a partially sectioned side view of an eighth embodiment of a diving 
apparatus, in accordance with the invention. 

Rgure 36 shows a fiirther partially sectioned side view of the embodiment of figure 
35. 

Rgura 37 shows a schematic side view of a ninth embodiment of tiie diving 
apparatus, in accordance with the invention. 

30 Rgure 37A shows a detailed view of part of the apparatus of figure 37. 

Rgure 37B shows a schematic front view of the apparatus of figure 37. 

Rgure 38 shows a three dimensional view of one example of an equalization 
' assembly for a diving apparatus of either of the embodiments of the diving 
apparatus of the invention. 
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Rgure 3d shows a sec±ioned three-dimensional view of the equalization assembly of 
ngure 38. 

Rgure 40 shows a three-dimensional view of a base structure, a nose-engaging 
member and an extendible portion of the equalization assembly of figure 38. 

Rgure 41 shows a sealing gasket of the assembly of figure 38. 

Rgure 42 shows a three-dimensional, internal view of a cover member of the 
10 assembly of figure 38. 

Rgure 43 shows a schematic side view of a diving apparatus, in accordance with 
the invention, incorporating the assembly of figure 38. 

Rgure 44 shows a schematic front view of the diving apparatus of figure 43. 

Rgure 45 shows a top plan view of the assembly of figure 38 as positioned In a 
diving apparatus. 

20 Rgure 46 shows a rear view of another example of an equalization assembly. In 
accordance with the Invention. 

Rgure 47 shows a side view of the equalization assembly of figure 46. 

Rgura 48 shows a plan view of the equalization assembly of figure 46. 

Rgure 49 shows a three-dimer^ional view of a nosepiece of the equalization 
assembly of figure 46. 

30 Figure 50 shows a three-dimensional view of a mounting member for the nosepiece 
of figure 49. 

Rgure 51 shows a side view of one example of a dipping arrangement for the 
equalization assembly. 

Rgure 52 shows a three dimensional view of the dipping arrangement of figure 51. 
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Figure 53 shows a three-dimensional view of another example of a dipping 
arrangement for the equalization rasembiy. 

RgurH 54 shows a side view of a detail of the dipping anrangement of figure 53. 

Rgure 55 shows a three-dimensional view of a connecting arrangement for the 
equalization assembly. 

Figure 56 shows a schematic side view of a tenth embodiment of a diving 
10 apparatus. In accordance with the Invention. 

Figure 57 shows a schematic front view of the apparatus of figure 56, In use. 

Rgur« 58 shows a schematic side view of the apparatus of figure 56, In use. 

Figure 59 shows a schematic rear view of the apparatus of figure 56, in use. 

Rgure 60 shows a schematic sectioned plan view of the apparatus of figure 56. 

20 Figure 61 shows a schematic sectioned side view of the apparatus of figure 56. 

DETAILED DESCRIPHON OFT>HE DRAWINGS 

In Rgures 1, 2, and 5 to 13, reference numeral 10 generally Indicates a first 
embodiment of a diving apparatus, In accordance with the Invention. 

The diving apparatus 10 includes a shoulder harness 12. THe shoulder harness 12 
indudes a rigid support member 14. The rigid support member 14 is of a moulded 
plastics material such as polyethylene. The shoulder harness 12 further Indudes a 
fastening arrangement, such as straps, to fasten the support member 14 to a 
30 diver's shoulders 16. 

The diving apparatus 10 Indudes a support structure In the form of a helmet 18. 
The helmet 18 can be of fibreglass or a reinforced plastics material. A masic 
assembly 20 is positioned on the helmet 18. The helmet 18 Is shaped to define a 
rearwardly positioned fadal opening 260 that Is positioned to frame a diver's face 
24. The helmet 18 is also shaped to define a forwardiy positioned lens opening 262. 
The mask assembly 20 indudes a lens frame 22 that Is mounted on the helmet 18 
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to rramd the lens opening 262. The mask assembly 20 includes a lens 26 that is 
f^st with the lens firame 22. Thus, substantially all of the diver's fera 24 Is visible 
through the lens 26. The lens 26 can be of any suitably strong transparent material 
such as an acr/llc material. 

The apparatus 10 includes a sealing arrangement In the fbrm of a sealing member 
28 of a suitable sealing material such as silicon. The sealing member 28 is 
positioned on an internal portion 264 of the helmet 28 that defines the facial 
opening 260. Thus, the sealing member 28 is interposed between a periphery of the 
10 diver's fiace 24 and the Internal portion 264 that defines the facial opening 260, in 
use^ The sealing member 28 and lens 26 thus serve to define a breathing air space 
30 in which the diver's face 24 Is positioned. The sealing member 28 can include an 
inflatable tube to facilitate adjustment of the sealing member 28. 

The helmet 18 includes a figid base member 32. The maslc assembly 20 is mounted 
on the base member 32. 

The helmet 16 Includes a neoprene hood 34 that fits over the divert head 36. The 
hood 34 includes a nedc portion 38. A zipper 40 Is positioned In the neck portion 38 
20 to tecilltate fitting and removal of the hood 34. 

The hood 34 includes a facial opening 266. A front edge 266 of the hood 36 Is fast 
with a peripheral stepped portion 270 of the helmet 28 positioned rearwardly of the 
internal portion 264. 

The helmet 18 includes a fastening structure 42 (Rgure 9) that is positioned over 
the hood 34, In use. The fastening structure 42 includes a central web 44. The web 
44 Is dimensioned to extend from a region proximate a hairline of the diver, to a 
region Just below the base of the skull of the diver. Three pairs of opposed straps 
30 46 extend from the web 44. These Include a pair of crown straps 46,1 which are 

fastened to the base member 32 and include a winding adjustment 48 to permit the 
straps 46.1 to be drawn downwardly so that the web 42 bears downwardly on the 
divers head 36, A pair of intermediate straps 46.2 is fast with the Internal portion 
264 of the helmet 18. The Intermediate straps 46.2 indude a buckle arrangement 
50 so that the Intemal portion 264 can be drawn against the fiace 24 to urge the 
sealing member 28 against the f^ce 24. 
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A pair of lower straps 46.3 Is also fest with the Internal portion 254. The lower 
streps 46.3 also include a buckle arrangement 52 so that the Internal portion 264 
can be drawn against the fece 24. The lower straps 46.3 are positioned so that they 
tighten the web 42 against the base of the diver's skull. Thus, the fastening 
structure 42 makes use of the natural shape of the divers head 36 to secure the 
mask assembly 20 In position. 

The helmet 18 includes a rigid cxiver assembly 54. The rigid cover assembly 54 
Includes a pair of cover plates 56, One of the cover plates 56.1 is fixed to the base 
10 member 32 while the other cover plate 56.2 Is pivotaliy connected to the base 
member 32 with a pivot arrangement 58. The cover member 56.2 is pivotal 
between an open condition in which it allows access to the fastening structure 42 
and a closed condition In which the fastening structure 42 is covered. 

The cover plates 56 are of a lightweight, rigid, moulded plastics material or 
fibregiass. Furthermore, the cover members 56 are shaped to Impart an 
aesthetically pleasing appearance to the helmet 18. 

The helmet 18 incorporates a pressure relief valve assembly 60 on each side of the 
20 helmet 18. The pressure relief valve assembly 60 may be positioned so that, when 
the helmet 18 is in position, each valve assembly 60 Is aligned with a diver's ear to 
inhibit excessive air pressure build up in the ear canals. 

As can be seen In Rgures 10 and 12, the Internal portion 264 of the helmet 18 
supports a flexible ^cta) bulkhead 62. The flexible facial bulkhead 62 defines a pair 
of regulator air Intake openings 64 in fluid communication with the breathing air 
space 30. 

An exhaust valve 67 Is positioned In the bulkhead 62. The exhaust valve 67 Is a 
30 non-return valve that Is oriented to permit the egress of water that may 

accumulate in the breathing air space 30. Thus, by blowing, a diver can ^ect the 
water from the air space 30 out of the exhaust valve 67, without the concern for 
water entering the air space 30. 

The bulkhead 62 also defines an emergency air intake opening 66. 
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A regulator 68 Is mounted on the base member 32. The regulator 68 can be 
positioned either at the back of the helmet 18 or at a frontal side of the helmet 18. 
The two possible positions are shown In Figure 6. An outlet of the regulator 68 is 
connected to the air Intake openings 64. The regulator 68 Is similar to a standard 
SCUBA regulator In that It pemnlts the egress of exhaust air. 

It will be understood by those familiar with diving that it is important that the 
pressure behind and In front of the eardrums be equalized. Usually, In order to do 
this, it is necessary fior a diver to pinch his or her nostrils closed and to blow until 
10 the eardrums pop. With the prior art diving apparatus, this is a simple procedure 
since there is no physical obstruction to facial acx:es5 at Ihe opening of the helmet. 
With other apparatus, the mask is configured to permit a diver to pinch his or her 
nostrils. However, these masks obscure a diver's face and are therefore not 
conducive to photography. 

Thus, the base member 32 defines an equalization opening 104 that Is dimensioned 
so that a diver can pass his or her fingers through the opening 104. It will be 
appreciated that some form of sealing arrangement Is required to Inhibit the Ingress 
of an excessive amount of water. 

20 

Figures 13 to 17 show one embodiment of such a sealing arrangement In the form 
of a closure assembly 106 tiiat is positioned on the base member 32 to cover the 
opening 104. 

The dosure assembly 106 Includes a pair of closure flaps 108 In the form of an 
upper closure flap 108.1 and a lower closure flap 108.2 that extend across the 
opening 104» A zipper arrangement 110 is positioned on the flaps 108 to zip the 
flaps 108 together. The flaps 108 are of neoprene while the zipper arrangement 
110 is the same as that fbund on a wet suit. The closure assembly 106 Includes an 
30 internal flap 116 that also extends across the opening 104. The internal flap 116 
overlies the zipper arrangement 110 and is also of neoprene. 

A backing plate 112 Is with an Inner side of the flap 108.1, while a pair of 
spaced backing plates 114 is fast with an Inner side of tiie internal Hap 116. The 
plates 112 and 114 also extend across the opening 104. The backing plates 112, 
114 are resiliently flexible and thus provide form for the flaps 108,1, 116i It will be 
appreciated that the base member 32 Is curved outwardly. This provides a 
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me^anical advantage In an external direction so that the ftaps 108, 116 are 
retained In a sealing condition, Thus« when the zipper arrangement 110 Is opened, 
the naps 108, 116, remain In position. When a diver urges his or her hand against 
the flaps 108« 116, the flaps 108, 116 buckle to permit the diver to reach his or her 
nostrils so that equalization can be performed. 

In Rgures 18 and 19, another possible embodiment of a sealing arrangement is 
shown. In this case, the sealing arrangement Includes a flexible membrane 118 that 
is positioned to span the equalization opening 104. The flexible membrane 118 Is 
10 dimensioned to deffr»e a pocket 120 into which a diver can Insert his fingers to 
reach his or her face 24. It will thus be appreciated that the membrane 118 
engages the diver's nostrils. In use. As can be seen In Rgures 18 and 19, the 
membrane 118 Is foldabie between an operative condition and an inoperative 
condition^ respectively. 

The membrane 118 Is positioned on a rim member 122 that engages the base 
member 32. A flap assembly 123 Is also positioned on the rim member 122 to close 
the pocket 120. 

20 The base member 32 is connected to the support member 14 with a flexible fabric 
collar 70. The oollar 70 Includes an air bladder 72 that is inflatable to adjust the 
collar 70 fbr comfort. The air bladder 72 Is built into the collar 70. An inflating 
mechanism 74 is mounted on the support member 14 and is In fluid communication 
with the bladder 72 so that the bladder 72 can be inflated to a desired level. A 
dump valve 76 Is positioned on ttie bladder 72 so that the bladder 72 can be 
deflated, when necessary. It will be appreciated that the flexible collar 70 allows the 
diver to move his or her head relative to the support member 14. 

The apparatus 10 includes a safety valve assembly in the form of a shuttle valve 78 
30 that is mounted on the support member 14. The shuttle valve 78 is as described in 
Applicant's International Application no. PCT/3P01/07363. The shuttle valve 78 
Includes a primary inlet 80, a secondary inlet 82, a primary outlet 84 and a 
secondary outlet 86. The shuttie valve 78 is configured so that, while air Inlet 
pressure at the primary inlet 80 remains above a predetermined value, the primary 
Inlet 80 is retained In an open condition and the secondary Inlet 82 Is retained in a 
closed csondltion. When the air inlet pressure at the primary Inlet 80 drops below 
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the predetermined valuei the primary Inlet 80 Is closed and ttte seconder/ Inlet 82 
Is opened. 

The apparatus 10 Includes a connecting valve assembly In the form of a non-return 
inlet valve 94 that Is mounted on the support member 14. A quick release coupling 
mechanism or quick coupler 96 is mounted on the Inlet valve 94 to permit a hooker 
hose 98 to be coupled to the inlet valve 94. The quick coupler 96 Includes a handle 
100 that facilitates operation of the quick coupler 96. The Iniet valve 94 Is 
configured so that the Inlet valve 94 Is placed In an open condition when the hooker 
10 hose 98 is coupled to the Inlet valve 94 and a dosed condition when the hooker 
hose 98 is released from the fnlet valve 94. An outlet of the Inlet valve 94 Is 
connected to the primary Inlet 80 of the shuttle valve 78. 

The apparatus 10 Includes a back up air supply in the form of an emergency air 
tank 88. The emergency air tank 88 is of the type which Is between ajpproximately 
30cm and 40 cm long with a diameter of 10 to 20 cm. Thus, the emergency tank 88 
Is substantially smaller than a standard SCUBA tank. The emergency air tank 88 
includes an emergency air regulator 90. The emergency air regulator 90 is 
connected to the secondary Inlet 82 of the shuttle valve 78 with an air hose 92. 
20 Thus, when the air Inlet pressure at the primary inlet BO of the shuttle valve 78 

drops below a predetermined value, the shuttle valve 78 operates to direct air fkx>m 
the emergency air tank 88 to the regulator 68. 

An alarm mechanism 124 Is connected Into the air hose 92. The alarm mechanism 
124 Is configured to generate an alami signal if a flow of air Is detected in the hose 
92. 

The secondaty outlet 86 of the shutde valve 78 is connected to the Inflating 
mechanism 74 with a suitable air hose 102. Thus, the Inflating mechanism 74 can 
30 be used to inflate the bladder 72 with air from the hooker hose 98. 

A cushion means in the form of an air bladder 126 is positioned on an Inside of the 
support member 14. The air bladder 126 is positioned so that, when the support 
member 14 is on a diver's shoulders, the bladder 126 is interposed between the 
diver and the support member 14. A manual Inflating tube 128 Is attached to the 
bladder 126 so that the bladder 126 can be inflated by the diver for comfort. 
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The apparatus 10 Includes a secondary emergency air hose 156 that is connected 
to the base nnember 32 at the emergency air Intake opening 66. The air hose 156 
terminates at an emergency air Jack 158 that permits an emergency air supply 
hose to be connected to the a(r hose 156. 

In Figures 3 and 4, reference numeral 130 generally indicates a second 
embodiment of a diving apparatus In accordance with the invention* With reference 
to Figures 1^ 2 and 5 to 13, like reference numerals refer to like parts, unless 
otherwise specified. 

10 

Instead of the shuttle valve 78, the apparatus 130 includes a manually operable 
valve 132 and a manifold 136. The manifold 136 has a pnmary inlet 138 that is 
connected to the valve 94 via an air hose 140. The manifold 136 has a secondary 
inlet 142 that is connected to an outlet 144 of the valve 132 with an air hose 146. 
The manifold 136 has a primary outlet 148 tl>at is connected to the regulator 6B 
with an air hose 150. The manifold has a secondary outlet 152 that is connected to 
the inflating mechanism 74 with an air hose 154. 

Thus, Instead of the automatic changeover provided by the apparatus ID, the 
20 apparatus 130 allows the diver to select changeover from hooker air to emergency 
tank air and vice versa. It will thus be appreciated that the apparatus 130 is 
particularly suited for use by instructors or dive guides. 

In Figures 20 to 23, reference numeral 160 generally indicates a third embodiment 
of a diving apparatus. In accordance with the Invention. With reference to Figures 1 
bo 19, like reference numerals refer to like parts, unless otherwise specified. 

The apparatus 160 does not include the rigid cover assembly 54. Instead, the 
apparatus 160 Includes a cover member 162 of a reslilently flexible material that is 
30 fixed to the mask frame 22. The cover member 162 defines suitable mounting 
formations 164 that engage the hood 34 and the sealng member 28. 

The cover member 162 can form a unitary moulding together with the sealing 
member 28 as shown at 166« Thus, the cover member 162 is of a suitable 
elastomeric material such as silicon or the like. 
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The mounting formations 164 are configured so that the cover member 162 Is 
spaced from fche hood 34. 

The apparatus 160 includes three elongate fasteners 168 that extend over the hood 
34 to be connected to the internal portion 264 of the helmet 18. The fasteners 168 
are in the form of a top fastener 168.1 that extends over a top of the hood, a 
bottom fastener 168.2 that extends over the base of the diver's skull and an 
Intermediate fastener 168.3 that Is positioned between the top and bottom 
fasteners 168.1, 168.2. Thus, as with the straps 46, the fasteners 168 make use of 
10 a natural sicull shape to achieve a secure attachment to the diver's head 36. 

Each fastener 168 Includes a rotary adjustment mechanism 170 engaged with an 
etongatB connector 172. Each connector 172 has an end that is connected to the 
Internal portion 264. 

Baoh rotary adjustment mechanism 170 and elongate connector 172 Is configured 
so that rotary adjustment- of the mechanism 170 causes linear adjustment of the 
connector 172. The cover member 162 defines three openings 174 that are aligned 
with corresponding acUustment .mechanisms 170. The openings 174 are each 
20 dimensioned to permit the diver to access the adjustment mechanisms 170 through 
the openings 174. 

The apisaratus 160 includes a neckpiece 176 that Is of a reslllently flexible material 
and is connected between the cover member 162 and the support member 14. The 
neckpiece 176 and the cover member 162 are of a one-piece, moulded 
construction. The cover member 162 and the neckpiece 176 are shaped to have an 
aesthetic ap(>earance. Thus, the cover member 162 has a spherical profile and the 
neckpiece 176 has a corrugated profile. 

30 As can be seen In Figure 23, the apparatus 160 Indudes a bracing member 178 that 
forms a base for the cover member 162 to impart a desired shape to the cover 
member 162. 

In Figure 24, reference numeral 180 generally indicates a fourth embodiment of a 
diving apparatus. In accordance with ^e Invention. With reference to Rgures 1 to 
23f like reference numerals refer to like parts, unless otherwise specified. 
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The diving apparatus 180 fndudes the flap assembly 3.23 and pocket 120 as shown 
In Rgures 18 and 19. In addition* the apparatus 160 Includes a nose- and 
mouthpiece 182 that Is mounted on the pocket 120. The nose- and mouthpiece 162 
Is configured to engage the face 24 and to define a secondary breathing space 184 
about the nose and mouth of the diver and ah air space 190 between the nose- and 
mouthpiece 182 and the lens 26. 

The nose- end mouthpiece 182 defines a regulator opening 186 to permit air from 
the regulator 68 to be fed Into the secondary breathing space 184. The nose- and 
10 mouthpiece 182 also defines air outlet holes 188 that are In fluid communication 
with the air space 190 to fiacilltate defogging of the lens 26. 

A suction air valve 192 Is mounted In the nose- and mouthpiece 162 also to 
focillfcate defogging. 

As With the pocket 120, the nose- and mouthpiece 182 Is also of a reslllently 
flexible material. Thus, the nose- and mouthpiece 182 can be folded away to 
present the diver's f^ce for photographs, if necessary. Furthermore, the 
equalization procedure can still be carried out. 

20 

In Figure 25, reference numeral 194 generally Indicates a fifth embodiment of a 
diving apparatus. In accordance with the invention. With reference to ngures 1 to 
24, like reference numerals refer to like parts, unless otherwise spedfied. 

The diving apparatus 194 does not indude the shoulder harness 12. Instead, the 
apparatus 194 includes a dive Jacket 196 that is worn by the diver. 

In Rgures 26 and 27, reference numeral 198 indicates a safety valve assembly that 
forms part of the apparatus 194. The safiaty valve assembly 198 rs mounted on the 
30 Jacket 196 In a position in which the valve assembly 198 Is readily accessible by a 
diver, The safety valve assembly 198 Includes a shuttle valve 200 that Is similar to 
the shuttle valve 78. Thus, the shuttle valve 200 has a primary outlet 202 that Is 
connected to the regulator 68 and a secondary inlet 204 that Is connected to the 
emergency air tank 88. In this embodiment, the emergency air tank 88 is mounted 
on the dive Jacket 196. 
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The shuttle valve 200 fUrther Includes a primary inlet 212 that Is defined by a quick 
connect assembly 214 tncorporating a stop vahre 216 that cooperates with a quick 
connect assembly 218 of a hooker pipe 220. The shuttle valve 200 also Includes a 
secondary outlet 222 that Is connected to the inflating mechanism 74. 

The safety vah^e assembly 198 also Includes a quick release mechanism 206. The 
quick release mechanism 206 Includes a handle 208 and a release lever 210 that Is 
plvotally mounted on the handle 208. The release lever 210 is oparatively 
connected to the quick caonnect assembly 214 so that, when manipulated, the lever 
10 210 acts on the connect assembly 214 to release the hooker pipe 220. 

In Rgures 28 and 29/ reference numeral 224 generally indicates another example 
of a safety valve assembly for the apparatus 194. With reference to Rgures 26 and 
27, like reference numerals refer to like parts, unless otherwise specified. 

Instead of the shuttle valve 200, the safety valve assembly 224 Includes an on/off 
valve 226 that has a handle 228 so that a dfver can open or dose the valve 226. 

The dive jacket 196 is weighted at 228 to provide the necessary negative 
20 buoyancy. The dive Jacket 196 Is liast with the collar 70. 

In Figure 30, there is shown the collar 70 with a drcumferentlal zip fastener 230. 
The zip f^ener 230 extends all the way around the collar 70 so that the helmet 18 
can easily be removed. 

In Figure 31i reference numeral 232 generally Indicates a sbd^ embodiment of a 
diving apparatus. In accordance with the invention. With reference to Figures 1 to 
30, like reference numerals refer to like parts, unless otherwise specified. 

30 The apparatus 232 does not Include the shoulder harn«s 12 or the dive Jacket 196- 
Instead, the apparatus 232 Includes a r>eck engagement mechanism 234 that is 
configured to be seated on a diver's shoulders and to engage the diver's neck. 



The neck engagement mechanism 234 includes a support structure 236. A pair of 
engagement arms In the form of a first engagement arm 238 and a second 
engagement arm 240 Is pivotally connected to the support structure 236. The 
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support structure 236 is configurecl to bo posftloned behind the diver's head whiie 
the engagement arms 238« 240 are received about the diver's neck. 

The emergency air tank 88 Is mounted on the support structure 236. The manifold 
136 Is also mounted on the support structure 236. It will be appreciated that the 
shuttle valve 78 could also be mounted on the manifold 136, when appropriate. 

The connecting valve assembly 94 and the quick coupler 96 are mounted on the 
first engagement arm 238 as shown in Figure 32. The manually operable valve 132 
10 is mounted on the second engagement arm 240, also as shown In Rgure 32. . 

A releasable fastener 242 is attached to a freeiend of the second engagement arm 
240 and is releasably f^stenable to the free end of the first engagement arm 238 to 
secure the arms 238, 240 together about the diver's neck. 

The arms 238, 240 are of rubber. An insert 244 of a resiliently flexible materia! 
such as a gel*llke material is mounted In each of the arms 238, 240 as shown In 
Rgure 33. The insert 244 is configured to provide a level of comfort to the diver. 

20 In Rgure 34, reference numeral 246 generally Indicates a seventh embodiment of a 
diving apparatus. In accordance with the inventk)n. With reference to Figures 1 to 
33, like refarence numerals refer to like parts, unless otherwise specified. 

The apparatus 246 Includes what Is referred to as a dry suit. Indicated at 248. The 
dry suit 248 is connected to the shoulder harness 12. The dry suit 248 Is 
connected, in a watertight manner, to the collar 70. 

In Figures 35 and 36, reference numeral 250 generally indicates an eighth 
embodiment of a diving apparatus. In accordance with the Invention, vy^th reference 
30 to Rgures 1 to 34, like reference numerals refer to like parts, unless otherwise 
specified, 

The apparatus 250 includes a facial sealing member 252 that Is positioned on an 
inner surface of the neoprene hood 34. The sealing member 252 is positioned 
beneath the top fostener 168.1 and its corresponding connector 172. Thus, when 
the fastener 168.1 Is tightened, the sealing member 252 is grged Into engagement 
with the diver's head to ensure that water is kept out of the breathing afr space 30.^ 
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The apparatus 250 also indudes an anterior sealing nnember 254 that Is positioned 
on the Inner surface of the neopnene hood 34. The sealing member 254 Is 
positioned beneath the bottom fastener 166.2 and Its corresponding connector 172. 
Thus, when the fastener 168,2 Is tightened, the sealing member 254 Is ur^ed Into 
engagement with the diver's head to defina a watertight bulkhead between the 
facial sealing member 252 and the anterior sealing member 254. 

In ngures 37 and 37B, reference numeral 330 generally indicates a ninth 
10 embodiment of a diving apparatus, in accordance with the invention. With reference 
to figures 1 to 36, like reference numerals refer to like parts, unless otherwise 
specified* 

In this embodiment^ the sealing member 28 has a number of tabs 332 extending 
reanvardiy therefrom. A frontal portion 334 of the hood 34 is fiast with the Intemai 
portion 264 of the helmet 18^ The frontal portion 334 also overlies the tabs 332. 
Connectors 336 of a spider or the like are connected to the tabs 332 with f^eners 
338 (figure 37A) that pass through the hood 34. Thus/the connectors 336 can be 
adjusted to urge the sealing member 28 against the diver's face 24. 

20 

In this embodiment, the regulator 66 Is mounted on one side of the helmet id, 
while the exhaust valve is mounted on an opposite side, 

The regulator 68 Is mounted on the helmet 18 with a bracket 339. As set out 
below^ this bracket 339 Is also used to connect an equalization assembly to the 
helmet. Also as described below, the equalization assembly indudes a clipping 
arrangement 340 to permit the equalization assembly to be clipped onto or clipped 
off the helmet 18. 

30 The apparatus 330 includes a pair of prescription goggles 342. The goggles 342 are 
mounted to the Internal portion 264 of the helmet 18 with a suitable bracket 
Indicated at 344 to be posidoned In front of the diver's eyes. 



In figure 38j reference numeral 280 generally indicates an equalisation assembly 
for use with a diving apparatus as described above. 
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The assembly 280 Includes a base structure 282 that Is engageable with an edge 
portion of the helmet id defining the equalization opening 104, 

The assembly 280 further Includes a nose-engaging member 2B4 that defines a 
volume In which a pair of digits can be received to manipulate the nose-engaging 
member 284. In particular, the nose-engaging member 284 Is in the form of a pair 
of spaced gripping members 286. Each gripptng member 286 defines a pocicet 288 
in which a respeaive digit is received. The gripping members 286 are spaced so 
that a diver's nose can be received between the gripping members 286 and the 
1 0 diver can use his or her digits to pinch his or her nostrils dosed with the gripping 
members 286. 

The assembly 280 Includes an extendible portion 290 that is interposed between 
the base structure 282 and the nose-engaging member 284. The extendible portion 
290 is configured to permit the nose-engaging member 284 to be displaced away 
from the base structure 282 Into an operative position In which the diver can pinch 
his or her nostrils closed and towards the base structure 282 Into an Inoperative 
position in which the nose-engaging member 284 Is dear of the diver's nose. 

20 The extendible portion 290 Is In the form of a tubular length of resllientiy flexible 
material. The portion 290 is telescopicaily folded so that the portion 290 unfolds 
pertlaily when the nose-engaging member 284 is displaced into its operative 
condition. In particular, the portion 290 is configured to be biased \nto its 
Inoperative position so that, when the dhfer withdraws his or her fingers from the 
giipping formations 286, the nose-engaging member 284 retracts into its 
inoperative position under action of a release of tension in the material of the 
portion 290. An arrow 292 indicates this movement of the nose-engaging member 
284 as shown In figures 43 and 44. 

30 The nose-engaging member 284, the extendible portion 290 and the support 

structure 282 are of a unitary, one-piece molding of the reslllentiy flexible material. 
The reslllentiy flexible material can be an elastomeric material such as silicone or 
rubber. 

The base structure 282 indudes a cover member 294. The cover member 294 has a 
closure 296. A connecting formation Is positioned on the cover member 294 to 
permit the cover member 294 and thus the assembly 280 to He connected to the 
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helmet 18. The connecting formation includes a flange 298 posiUoned about a 
periphery of the closure 296. A skirt 300 depends from the flange 298 and l9 
connected to the k>ase structure 282. 

The closure 296 of the cover member 294 defines a slotted opening 302. The cover 
member 294 is also of a resHienUy flexible material such as an elastomer or rubber. 
Thus, the closure 296 can deform so that the slotted opening 302 can enlarge to 
accommodate the diver's hand. 

10 The assembly 280 Indudes a sealing gasket 304. The sealing gasket 304^ is 

Interposed between the flange 298 and said edge portion of the helmet 18 that 
defines the equalization opening 104. In order to achieve this, the sealing gasket 
304 has a peripheral engaging fbrmation 308 that engages the flange 298 and skirt 
300 of the cover member 294. When connected to the helmet 18, the skirt 300 
extends into the equalization opening 104. 

In figures 43 to AS, reference numeral 308 generally indicates a diving apparatusi 
In accordance with the invention, with the assembly 280 positioned In the 
equalization opening 104 of the helmet 18. With reference to figures 38 to 42, like 
20 reference numerals refer to like partSi unless otherwise specified. 

The apparatus 308 Includes a clamping member 310 that is releasably connected to 
part of the helmet 18 with a connecting arrangement Indicated at 312. The 
connecting arrangement 312 is configured so that, when the damping member 310 
Is connected to said part of the helmet 18, the clamping member 310 serves to 
urge the cover member 294 and thus the sealing gasket 304 against an edge 
portion 314 of the helmet 18 that defines the equalization opening 104. This serves 
to seal the assembly 280 against the edge portion 314. 

30 The connecting arrangement 312 is configured to be readily reieasabie so that the 
assembly 280 can be removed from the helmet 18. This may be necessary in the 
event of an emergency ascent. 

In figures 46 to 48, reference numeral 316 generally indicates another example of 
an equalization assembly tliat is suitable for use with a diving apparatus of the 
Invention. With reference to figures 38 to 45, like reference numerals refer to like 
parts, unless otherwise specified. 
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me assembly 315 includes a mounting member 318 (shown in detail in figure 50) 
that is mountable on the nose-engaging member 264, between the spaced gripping 
members 286. In this example, the mounting member 318 is glued to the nose- 
engaging member. The mounting member 318 defines a socket 320 In an outer 
surface thereof. 

The assembly 316 Includes a noseplece 322. The nosepiece 322 is shaped to 
correspond to an external profile of the diver's nostrils, so that. If the noseplece 
10 322 is urged Into engagement with the diver's nose^ thB noseplece 322 serves to 
block Che diver's nose. A spigot 324 extends from a base of the nosepiece 22. The 
spigot 324 Is dimensioned to be received In the socket 320. A number of ribs 327 
are defined on the spigot 324 to retain the spigot 324 In position in the socket 324. 
Both the socket 320 and the spigot 324 are shaped so that the spigot 324 can only 
be received In the socket 320 when the noseplece 322 Is correctly oriented. 

An opening 326 for a string or lanyard Is defined In the spigot 324. 

Both the spigot 324 and the socket 320 are dimensioned so that the noseplece 322 
20 can readily be replaced with a noseplece belonging to a different diver. 

In use, instead of having actually to pinch the nostrils closed as with the assembly 
280, the diver can simply urge the nosepiece 322 towards his or her nose so that 
the noseplece 322 serves to dose the nostrils. Further, the fact that the noseplece 
322 is readily replaceable prevents the possible transfer of germs and bacteria 
when different divers use the diving apparatus. 

With both assemblies 280, 316, the provision of the extendible port:ion 20 causes 
the nose-engaging member 14 to retract. Thus, equalization does not Interfere witi 
30 the visibility of a diver's face^ an important consideration in recreational, tourist- 
based, diving. 
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In figures 51 and 52, reference numeral 346 indicates a dipping arrangement that is 
• used selectfvety to festen or release the equalization assembly 280/ 316. 

The clipping arrangement 346 Includes a strap 348 which Is capable of elastic extension. 
A free end 350 of the strap 348 has a hoolcing formatf9n 350 that is shaped to engage a 
complementary hooldng fbrmatlon on the helmet 18« A gripping formation 352 extends 
from the strap 348 proximate the hooking formation 350 so that a diver can manipulate 
the hooking formation 350 into position. The gripping formation 352 is configured so that 
10 the hooking formation 350 can be released t>y simply twisting the gripping formation 
352. 

A mounting formation 354 is positioned on an opposite end of the strap 348. The 
mounting formation 354 has a pair of openings 356 defined therein, begs 358 of a U- 
shaped connector 359 are received in the openings 356 to be fasted to the mounting 
formation 354. 

The clamping member 310 has a raised peripheral formation 360 that has a pair of 
passages 362 extending therethrough. The legs 358 are also received through the 
20 passages 362. The peripheral formation 360 is shaped to define a sealing lip 364 that 

extends towards the helmet 18. The lip 364 and the passages 362 are positioned so that 
a force exerted by the strap 348 results in the lip 364 being urged against the helmet 18 
to create a sealing effect. 

In figures 53 and 54, reference numeral 366 generally Indicates another example of a 
clipping arrangement that Is used selectively to fasten or release the equalization 
assembly 280, 316. With reference to figures 51 and 52, like reference numerals refer to 
like parts, unless otherwise specified. 

30 In this example, the mounting formation 354 has a passage 368 extending therethrough, 
to accommodate a base of the U-shaped connector 359. The peripheral formation 360 
defines a pair of projections 370, each projection 370 having an opening to accommodate 
a respective leg 358 of the connector 359. 

Rgure 55 illustrates how the damping member 310 Is connected to the helmet 18 
opposite the dipping arrangement 340. A rod 372 is connected, at one end, to the 
bracket 339 that secures the regulator 68 to the helmet 18. Instead, the rod 372 can be 
connected to the helmet 18 with a purpose-built bracket. An opposite end of the rod 372 
Is listened to the peripheral formation 360. The rod 372 is fast with the bracket 339 via 
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a sleeved eyelet 374. The rod 372 Is fast with the peripheral formation 360 via a 
conventional threaded nut. It follows that that end of the rod 372 that Is engaged with 
the peripheral formation 360 has a right-handed thread, The sleeved eyelet 374 and the 
opposite end of the rod 372 have a left-handed thread. It follows ^at the tension In the 
rod 372 and thus the strap 348 can be adjusted by rotation of the rod 372, 

In figures 56 to 61, reference numeral 360 generally Indicates a tenth embodiment of a 
diving apparatus. In accordance with the Invention. With rererence to figures 1 to 5S, like 
reference numerals refer to like parts, unless otherwise specified. 

10 

The apparatus 380 does not include a regulator. Instead, a pair of air pipes 382 extends 
Into the breathing space 30 from a manifold 384. One of the air pipes 382 receives an air 
supply with conventional snorkelling^ while the other has air pumped through it. This 
ensures that the pressure differential associated with conventional snorkelling can be 
overcome. 

The apparatus 380 Includes the exhaust valve 67 on the side of ttie helmet 18. 

Further, the apparatus 380 mdudes a simple harness 386 that has a pair of straps 388. 
20 The straps 388 are retained in position with a quick release mechanism IndlQ^ted at 390. 

Applicant believes that this Invention embodies a number of Improvements over the prior 
art apparatus described in the background of this specification. 

The position of the sealing member 28 Is such that foil facial visibility is achieved without 
the need for retaining a relatively large volume of air underwater. Instead, only the face, 
rather than the whole head is positioned In a watertight volume. This reduces buoyancy 
and it Is thus not necessary to provide a large and heavy helmet structure, as is the case 
with the prior art. Instead, a simple weight belt can be used to keep the diver 
30 submerged. Thus, the apparatus of the invention serves to lower a centre of gravity of a 
diver, thereby avoiding the dangerous possibility of tipping over. 

The foct that foil foclai visibility is achieved Is also usefol for the diver In that it allows the 
diver to have a clear view of his or her surroundings. Conventional diving masks do not 
provide such a foature. This increase in visibility has also been achieved through the 
positioning of the equalization assembly as shown in the drawings. 

Furthermore, since the face is sealed with the apparatus of the Invention, a dhrer can 
indeed be upside down without significant danger. As set out earlier, it Is critical with the 
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prior art recreational apparatus that the dfver remains upright to ensure that air remains 
trapped In the helmet* 

The fact that only the fiace Is sealed off means that it is only necessary to maintain a 
relatively small volume of atr about the face. This allows the provision of a small and 
unobtrusive emer9ency tanlc. Applicant has discovert that such a tanic would not be 
able to supply a prior art helmet with an elTtettve amount of air. The reason fbr thi$ Is 
simply that the prior art helmet defines a volume which Is relathrely large. This Is one of 
the reasons why the prior art helmet has not found favour with any of the dKre 
10 certification organizations. 

It will readily be appreciated that where the nose- and mouthpiece 182 is provided, an 
even smaller breathing air space is defined. This allows the provision of an even smaller 
emergency tank, fbr e>cample in the apparatus 232. 

The apparatus of the Invention does not require the higii volume output compressor that 
is required by the prior art apparatus. The reason for this Is again the l^ct that only the 
facial area is sealed off. This results in a substantial cost saving. 

20 The provision of the emergency tank 88 and the quick coupler 96 permits a much greater 
degree of flexibility and safety underwater. The safety advantages are self-^evident. 
However, with the present invention, it is possible for divers to move from walldng about 
to an underwater craft that contains its own air supply. Thus, the divers can be led to the 
underwater craft, unhooked from the hooker hose 98 and hooked onto air hoses of the 
underwater craft. In this case, operation of the shuttle valve 78/ as described above/ 
ensures that the divers would not discern a toss of air as the hoses were changed. This 
allows for a substantially more enjoyable underwater, experience. 

A major safety issue with the prior art apparatus Is the fact that a diver cannot reach the 
30 surface In case of an emergency. This Is another reason why the various certification 
bodies have not endorsed the prior art apparatus. With the present Invention, reaching 
the surface can simply be achieved by releasing the weight belt and swimming up. At the 
surface, the air bladders 72, 126 provide flotation for the diver. The closure assembly 
106 can be configured to be torn away from the base member 32 to permit fresh air to 
enter the air space 30. For example, as shown in Rgure 13, the dosure assembly 106 
can include tabs 119 that are designed to be undipped from the base member 32 when 
the dosure assembly 106 Is removed from the base member 32. 



wo 2004/026680 



PCT/AU2003/001228 



31 

Applicant respectfully submits that there are no reasons why the apparatus of the 
Invention should not be endorsed by such cartificatian bodies. 

A further advantage of the present Invention Is that the rigid support member 14 can 
have adjustable shoulder straps fitted. Thus, the apparatus is adjustable to suit different 
divers when it is fitted. This provides a high level of comfort. 

Still farther, the provision of the removable equailzaaon assembly allows a diver to easily 
detach that assembly in an emergency. The assembly can afso be removed during 
10 instruction and general communication when the diver is out of the water. 



In conclusion, therefbre# Applicant submits that the present invention provides a diving 
apparatus that Is particxilariy suited for the tourist Industry and yet compiles with the 
safety expectations of commercial and SCUBA diving. 



